Abstract. The Galileo plasma wave instrument has identified a narrow (in frequency) attenuation band in the hectometric emission that varies in frequency with system III longitude. It is possible to model this emission band assuming a high-latitude cyclotron source region with emission that is efficiently attenuated when the ray path is nearly tangent to an L shell that is close to the Io flux tube [Gurnett et al., 1998 ]. The data suggest that the mechanism for attenuating the emission is very efficient, with the ratio of attenuated to unattenuated emission Ill o < 0.02, and not a strong function of frequency. In this paper we demonstrate that incoherent scattering alone cannot explain the attenuation lane, which does not preclude coherent scattering by uncertain processes. We find rather that the source of attenuation is consistent with near-grazing incidence reflection of emission from an L shell that is near the Io flux tube (a caustic surface).
sphere, and it peaks near 185 ø due to sources in the northern hemisphere. It is believed that the attenuation occurs as the ray path from a high-latitude cyclotron maser source passes approximately parallel to the magnetic field near the northern or southern edges of an L shell containing the Io flux tube (IFT). Emission that is nearly tangent to this L shell may be coherently scattered by density fluctuations or reflected at near-grazing incidence (see Figure 2 ). Thus this attenuation lane has aided in understanding the source location of the HOM emission. Higgins et al. [1999] show a lower-frequency extension of the rotationally modulated lanes and point out a possible caustic surface evidenced by enhanced emission sometimes seen adjacent to the lanes. The low-frequency component of the lanes is qualitatively fit by the model of Gurnett et al. [1998] . Another exciting additional result of the observations of Gurnett et al. [1998] is that clear Indications of second harmonic radio emission in the HOM and decametric frequency range have been identified . These emissions provide additional clues to the source location, propagation paths, and plasma conditions near the source region.
In this paper we use the observations to investigate the efficiency of near-grazing incidence reflection as the source of the emission attenuation. 
Analysis
In Figure 3 we have stacked three independent plots of the power spectral density as a function of frequency. Our model is quite simple and assumes a sharp density gradient perpendicular to the magnetic field at the caustic surface. This assumption is not unreasonable assuming large periodic outflows of plasma along the IFT. We would expect that plasma flowing along the IFT would produce a sharp density gradient perpendicular to the magnetic field line within an ion gyroradius or so. At the point of tangency of the radio emission and magnetic field that we calculated, i.e., r -4.6 gj and 0 -55.2 ø, we expect the ion gyroradius to be r. -600-700 m. We expect the caustic surface to have a thickness of about the diameter of Io, which is about 1700 km. For emission near 1-2 MHz, the wavelength is approximately equal to r./2, and strong reflection of the radio emission near such a sharp density gradient will occur. If the plasma of the IFT is considered to be semiconducting, then the reflec- 
